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Introduction and motivation
The evolution of the inclusive tt production cross section with the center-of-mass energy is of interest for the extraction of the top-quark pole mass and can be used to constrain the gluon distribution function at large longitudinal parton momentum fraction. The fraction of tt events initiated by gluon-gluon collisions grows monotonically with center-of-mass energy and it is around 73% at 5.02 TeV, to be compared to around 86% at 13 TeV, making this measurement complementary to the precission measurements at higher center-of-mass energies.
Furthermore, a measurement at 5 TeV will be used as a reference for measurements in nucleon-nucleon collisions at the same center-of-mass energy.
The tt production cross section is measured at 5.02 TeV [1] by the CMS detector [2] using a dataset that corresponds to 26 ± 3 pb −1 of data with low pile-up. The measurement is done using events with an opposite-sign electron-muon pair in the final state, with at least two jets from the hadronization of b-quarks. Due to the low luminosity of the sample and the small branching ratio of this final state the effect of the statistics will completely dominate the uncertainty of the measurement. The cross section is extracted using a event-counting experiment.
Event selection
Top quarks mostly decay into a b-quark and a W boson, and we will consider final states where both W bosons decay leptonically, having in the final state one oppositecharge electron-muon pair. All particles are reconstructed using the particle flow (PF) algorithm [3] . The electron (muon) is required to have a p T of at least 20 (18) GeV and |η| < 2.4 (|η| < 2.1) and must be isolated.
The selected dilepton pair must reconstruct an invariant mass greated than 20 GeV. Selected events must have at least two reconstracted jets. Jets are reconstructed from PF candidates, using an anti-k t clustering algorithm with a distance parameter of 0.4. Selected jets must have a p T of at least 25 GeV and |η| < 3.0 at must have a separation from the selected leptons of at least ∆R = 0.3.
Due to the low statistics in our sample we do not require the jets to be identified as containing b-quarks.
Background determination
Background events are mostly produced from single top (tW) process, Drell-Yan production (DY) or dibosons (WW or WZ). The DY contamination is estimated from data using the R out/in method, using events with same-flavour leptons to calculate a data-to-MC scale factor, estimated using the number of events in data within a 15 GeV window around the Z boson mass and extrapolating outside the window using the shape of the distribution from Monte Carlo (MC). The scale factor obtained to normalize the MC simulation is of 0.97 ± 0.02.
Other background sources, such as tt in the lepton + jets final state or W+jets production can contaminate the signal if a jet is incorrectly reconstructed as a lepton, or a lepton is incorrectly identified as being isolated. These events are grouped into a "NonW/Z leptons" category. This instrumental background is estimated using events in a same-sign region in data, with the standard selection but the electron and the muon must have a charge with same sign and the isolation cut for the muon is relaxed to increase the size of the sample.
Other backgounds, such as tW and dibosons, are estimated from MC. The estimated yields can be found in Table 1 . Table 1 : Number of events obtained after applying the full selection for tt and background estimates and data. The uncertainties correspond to the statistical component.
Systematic uncertainties
The measurement of the cross section is affected by systematic uncertainties originated from several sources but the total effect is negligible in comparison with the statistical uncertanty. The dominant systematic uncertainty corresponds to the muon efficiencies (which includes trigger efficiency). The uncertainty on the luminosity is 12% and its effect is greater than the combination of all systematic uncertainties. All the uncertainties are summarized in Table 2 . Table 2 : Summary of the individual contributions to the uncertainty in the σ tt measurement. The first and second uncertainty corresponds to the total and relative component, respectively.
Results
The measured cross section is:
σ tt = 82 ± 20 (stat) ± 5 (syst) ± 10 (lumi) pb, which is consistent within the large uncertainty with the SM prediction of σ tt = 68.9 +1.9 −2.3 (scale) ±2.3 (PDF)
+1.4 −1.0 (α s ) pb for a top quark mass of 172.5 GeV.
